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(54) CHEMICALLY SENSITIZED POSITIVE RESIST MATERIAL AND PATTERN FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a minute contact hole pattern for 
the production of a very large scale integrated circuit as well as to 
provide a highly adaptable process in which the reduction of contact 
hole size by heating is easily controlled by adding a compound having, in 
one molecule, two or more functional groups which can crosslink with a 
polymer compound used in a chemically sensitized positive resist 
material in a step for reducing contact hole size by heating a contact 
hole pattern when the contact hole pattern is formed using the resist 
material. 

SOLUTION: The objective chemically sensitized positive resist material 
for forming a contact hole pattern by a thermal flow process contains a 
compound containing two or more functional groups of formulae (1)-a, 
(1)-b and (1)-c in one molecule. In the formulae, R1-R4 are each H or 
linear, branched or cyclic alkyl; R5-R9 are each linear, branched or 
cyclic alkyl; and adjacent symbols Rn may combine to each other to 
form a ring. 
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i - 1 oommw^mo^^um^^uri, i m 

{CH^OH — (CH 2 ) 2 0(CH2) 3 C 



[0 0 9 9] 
Wfc3 6] 

b CHi— < ) CH 2 OH 



— (CH^OCCH^OH _ (C H 2)e oH 




[0 10 0] R 2Q hR 21 , R z ° fcR^ s R« i^R22 £H; 

R 21 . R 22 tt^hftiRitt 1 - 1 8 , SP* L < tt 1 - 

1 0OfiSl«Xti:^®«^r;l/^U>a?:^'ro 

[0 10 1] R 23 tifi*fftg£4~2 0, Jf$l<tl4~l 

T;^;i/axti±ie— iss (6) ^snsi*su 

=ffiT;l/4=-;l/atLTM<*Mtcii, t e r t -77-?]/ 
& tert-T^;Vi, l, l-S/x^p^ 

1 —3i=f-?l/z/t?u*\3r*/)]/M^ l — y^/Vis 
t? u<-\3f-i/;VM±, 1 — m^/t/— 2— i/^D^yf- ;U 

1 2 —i/fr P-'v^-tz - ;VjS, 2— y^l/ 

- 2 -T ifW^l/S**^f en, b V 7?\/*?W>V 

;l/S/U;l/^ ^^;V-t e r t -ff-jUSsVjl/WStf 

4 — OI/K. 5 5 — ^V^-^V^>- 

[0 10 2] R24 ttfiBHK 1 -soieatt iMSttXtt 
B8tt07;l/*;VSXKK*a 6-20 £)»&2f tlTl^T 



30 -ry^utf;VS, n~-*7^S. sec-7f;l/ 

t e r t ~y=?-;l/g, t e r t — T5;VS. n ^ 
y^^S. n-^WVl, v-^P-^>^;l/g % ->^p 
S^P^>^I/;rf^;l/g. J/^p^v^jI, 
x^;l/g. ^^p-s^->;1/^^;^ v^p^ey^ 

**W^*ao httOXHK ittO. K 2, 
l^tl^TSDs 2h + i =2Xtt3*»JET SSTS 

40 £ Q 

[0 10 3] R 25 ttK*»l~8<Dlt«« % JWftttXtt 
fei:VV7y— ;^*3fiU JIfaffttaiR 24 ^HtttcD&£> 

fkTkJRSS^U yatf;^ ^ 

n-73 L Jb& s e c-y^-;Vffi. t e 
r t — t e r t— 75;!^ n 



(21) 
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40 



«s ^fett m#i<DT ;v+;i>a. cnaoTk^jg?©— 

8PAVJc«S, *;l/#*S/K. TA'Zi+S' 

Mtl«Stlfct©tft|^*5 fl R 26_ R 35 t±SV , 

K«ej|Sj«LTV^TfeJ;< («AB, R 26 tR 27 v R 26 
^R 2fi , R 27 ^R 29 . R 2B <L R 29 s R 3a £R 31 . R 32 fc 

CH 2 — O— CH 3 CH 2 O- 



Ttctl^ (ffllAtf, R 2S ilR a8 , R^R 34 , R 32 £:R 

34 m) o 

[0 10 4] _bIB^ (6) T^?n58^S£ii05? 

10 [0 10 5] 
Ht3 7] 

-CH 2 — CH 3 CH 2 — O — CCH 2 ) 2 — CH 3 



-O— (CH 2 ) 3 — CH 3 



/ 



-CH, — O— CH " 



CH 3 
-C— CH 3 
CH, 



CH 3 



'CH 3 



CH 3 
CH 2 



CH 3 
(CH 2 ) 2 
— CH — O— CH 3 



CH 3 

I 

-CH — O — CCHafe— CH 3 



CH 3 

-CH — O— (CH 2 ) 2 ~CH 3 



CH 3 
I 

CH 2 
I 

CH O (CH 2 ) 3 ^CH 3 



CH 3 

i 

(CH^ 

CH — O (CH2) 3 — CH 3 



CH 3 

CH 2 
I 

-CH- 



>— (CH 2 ) 2 — CH 3 



CH 3 
(CH 2 ) 2 

CH — O — (CH 2 ) 2 — CH 3 



-^H— 0— / J CH— O ( y 



CH 3 



CH 3 



CH a 
-C — O — CH 2 " 

I 

CH S 



=H 3 



[0 10 6] ±KSC (6) 

2 — Ol/S„ 2 - ^ f;Vf h 7 1 Ko 75 >- 2 -^^ 

[0 10 7] JJE5S (7) Ol^gltLTS, H# 
WO& t e r t -^h+S/*;l/4t=. tert-7 



stf- t e r t-TSn+i/^M^MfM, 
1, 1 ;l/7 , ne;l/t*->AM-;l/a v l, i 

-i?^jl>7n\£)l,tti/fifl,#- l -x 



(22) 
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42 



- 2 -->i7Vi^> c r^}V^^±}^- l 
K n tf v — Jl/:*-* > # ;1/*E - ^;L/Ss 2 - ir b v t: 

[0 10 8] JJBSC (8) OS^£lJ:LT^ Rtfc 
«Ctt 1 -^^l/^^n^^^K l -jl^I/S^p-^ 
>^-;K l -n-7°nti a ;l/v'^u^>^;K I--YV7 

;K 1 — s e c — y^;l/->^P-^>^;K 1 — #=}-)l/z/ 10 



- l — ^i?n^yr^-3 — Ok 3~ai^;l/-i— > 
^P^y-f 3 — f;k 3 — l — $/£n*vlr 
-feV— 3 — Ok 3— x^;i/— l — ->^n^4Hz>-3 

[0 10 9] _hl£S (9) eoa^ftffiSfcbTtt. ft* 

[0 110] 
Wt3 8] 








) 

4A)W#)#>)-(Ab) 



[0 1 1 1] Rii4~2 0. !fSL<ti4~-l 5©H 
S5T;l/^;VStLTt±, t e r t-7^)Vm. t e r t 
3 -X^/V- 3 -^V^I/S, 

[0 113] ^|SC4~2 OCJf-^VTM^ltLT 

[0 114] 
HL3 93 

^5 



[0 1 1 5] SSSfH-pffi/BTS (B) fig^tD^Jgtt, ± 

y-;btt7jcma®7tc*jS?*^ (3) t-^nsMf 



8 o*;i/%JWT«no*Tf"ne-«K do) T?^?ns 

[0 116] 
Vt4 0] 



I 



i 

o 

R 17 

I 

O 

R 18 -C-R 19 



(10) 



so [0 117] R 15 , R 16 ^ R 18 , R'Hi&^JfexLTzk 
;l/^;l/X^^L, R 12 hmWX^<D^m^t ^ C 

f? s 0 r 17 tt 2 fii«±©j9aiesi i~io #k 

[0 118] ±I3S (1 0) ©*«)R 

[0 119] 
Kfc 4 1] 

40 



SO 



(23) 
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-GH 2 CH 2 ~ , ~(CH 2 )3~" » -C H-CH2- , ~(CH2)4- 

CH 3 



13 



44 



-CH 2 -CH- , -CHCH 2 CH 2 -, -<CH 2 ) 5 - , 
C 2 H 5 CH3 



CH a 



CH 2 - 



CH 2 



CH2-C-CH2- , CH3CH2-C-CH2- , CH3-C-CH2"- , 



A 



H 3 



I 

CH, 



ch 2 



-(CHaXr . 



<L7 



-CH 



4CH 2 CH 2 Ofe CH 2 CH 2 - , -f CH 2 CH 2 0>gZ^H 2 -CH2- 



■(CH 2 )4o-(CH 2 ) 4 ^ 



-CH 2 -CH 2 ~0~CH 2 -CH 2 - , -CH 2 -CH 2 -0-CH 2 -CH2-0-CH2-CH2" 



-CH-CHa-O-CH-CHy- , -CH-CH 2 -0-CH-CH 2 -0-CH-CH 2 - , 
1 I 1.1 



CH3 CH3 CH3 



[0 12 0] 



CH 2 OH 



CH 2 OH 



Wfc4 2] 
CH 2 - 



CH 2 OH CI 



CH2-C-CH2"" r -CH 2 -C-CH 2 - , -CH 2 



H 2 - 



OH H OH OH OH H OH 

I I I I 1 I I I 

-CH 2 - C - C - C - C - CH 2 - , -CH ? — C— C-C — C- 

I I i I I I I I 

H OH H H H H H 



H OH 
I I I I 

-C Ho — C — C — C — C* - " CH 5- ( 

a 1 u 



[0121] 



Cft4 3] 



50 




50 



(25) 
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CH 3 

t >-CH 2 CHCHCH 2 — 
CH 3 



4B 



H 3 C^CH 3 




H3C C H3 




[0124] ens* ttftRXf/xizttm-ec-o 

-;l/x— "r)l^/wf><{£T)l*)\/^~ 7^1/ <t ©Sen? 

fHRzix-Kit^m-vc-o-cm^mt^mmmc^ 20 

t) ^112 nT^St COTS COi^ HLfti 

at, SH^^St^SO^ttfi*^ (3) ©7x7 
— ^MfcJc^a^frcDTi^ 0 ^;P%^ra^. 8 0 t;l/%JW 

CO 1 2 6] C-0~ca^r#r§a§^S«ttJ^- 
fcJ\ TOO^l^/o^x., 5 0-t;V%fiCF, #fC0. 2 
~2 0^;I/%AW^Lt,\ O^l^/ot&Sts §&fSK© 

CO 1 2 7] »=F^a<0»&l4^ Ti§0^;l/% 

*lx., 8 0*;U%fiCR f$fc 10-5 Ot7b%7oW£ 
Ll\, 0^;U%C^Si:T;VAU!§g|3aS«n>h5'X 

Co 1 2 8] c-o-ca^r^-rsism*^^^ 

»±±lEfEH F*3 t'lllff ^CttiD^^-i/tTDvl- 
fctfTfrS. C - 0 - Cl^tt 5«SS«^gg 

co 1 2 9] &mn-?&mT2>isi?xhttmzi3^T, 



CH 3 

i-ih^'»?P^yf)i/i, 1 — ji h^s/s/^u'-N 

^^>;U*;U3^— ^^^S. tert-7S;l/|, 1 — 
xh^soi^/l/Sx 1 -xh^->^ntT;I/a, 7"h^£ 

Ha77-;Vfi, fh7t Kat!5— ;VS, t e r t — 
r/^/I/g, 1 -x^l/i/^n'N^i/;^ tert-7 

h + ^*7V#zi;l/g x t e r t — 7" h^^*;I^3f?n;l/^ 
T^X, (10) fc:43l^TR 15 , R 18 

R 16 , R 19 tfzkfftjM?-. R"*fcr.?-U>\ 1. 4- 
7"t^L/X I, 4->7n^i'l/VT^?ftStia 

co 1 30] ztiz&wM&m— rtfcwa-pt. 
co i 3 i] 2aeLh«i«isss<Dffsb^e^t>-&ttH 

<0»&;fo-*i\ SilB3Roai^^Si: tert-7h+-> 

CO 1 3 2] CtlG.g^XO^UT— 4>©7x7- 

»W3«eA^ 0 . 0 1 ~ 1 0 a/# tt>77> b a-A/ 
#) fc-TSil iiA^S^LV^ (2. 3 8%<DTMAH (7" 

o 

CO 1 3 3] A^l/Jp+^HS^W^fi^t^UT— 

CO 1 3 4] 7j-?rtRtf/Xl±7*?H*m©^S5£S 
^*A~r S Kfc ttSSiSK: <fc 5 H^S*^ 2 0 fit 



(26) 
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CO 1 3 5] stf'J p-fc Fo^XfL/^M^^ 
Ktt, t e r t -ybZ-i/llfrtf-frmcD&o&mfflffl. 

1 0—4 0^e;l/%, Jff$L<H20~3 O^frXtTZ 
[0 13 6] C*lF,(DS^$lS:*ALft^Uv-© 

s L«/^?gt±sa^*§4>^g-e 1 , o o o ~ 5 o 

0, 0 0 1, 0 0 0*SSTt±^UV— t 

</' 4 *#*^<^ 5 0 0, 0 0 0 .t^^k^^S**;*; 

[0137] mBm&owFfi&M&mwcm&tcttft 

%k&tf 3 . 5 ULT, SfSKHl. 5 JWTtfifS Ll\ 
3 . 5 J: 9 ^ «,> k s m&tfgr 

U ^JgttKflgOSH&lBtf 1 . 5 JttTt?* S c k ##£ L 

[0 13 8] Sfe, a^O«<il*fefe-&Sftai), ±f£K 
^SSS^rt^ V v— coy x. y -;l/|fck^S, jtj;]^ 



50 

;*h^;fc>l/fe>l/g. ih+j'AW^ y 

4 -^f 2 -t^V- 4 -t+V7-;VS, 4 
~>t^;l/-2-5i-^v-4-^-*-9-— y^/PS, 

[0 13 9] EicAflEniCtt. (B) &ftCD>*<-7.fflm 
k LTv TIB-IS^ (5) t?3S*nsia»3igLmffi*^ 
■*"*i«#?{fc&*k SP^S (3) ®i|&?lt^||07x 

y— jvfcfcm&n i asc^js^jQ* i mx&2nsLt<D 

20 t>, ±IEgR^;ESk^K«£-stM*' £ 5£ (3) <D7 x 

y — ;btt7kf^K07}<fRjg^£{fc<9 o ^1/%*®* sot 

;I/%JMTO»J«-Tf*S, fii¥*S^l, 0 0 0-5 
0 0, 000 ©iSSmt^ftitf 
[0 14 0] 



Cffc 4 6] 

r'° r'° r'° R 10 r'° 



TT^l Ria y"t^.\;J R "'-\^(P H >f K™*-$^<PH>t R 12 9 -ir^^r<oH} b 



R R 



(OH) 




( r2d t r21 1 (f 9 ) 



X 

/ tOR* 4 ) e 



I 



o 

j-R 11 
O 

R" 
I 

L 

I 



(OR 1 \ 
(OH> 



'a-^Jj-COHfc R 12 a -|^J(OH) b R 12 a ^(OH) h 

f-^-f^rhr 4 CH2 ~rb 4 CH ^f"k ~( CH *-?-}r 4 CH ^?^ 

K 10 R 1D R 10 R I0 I- ' ^ 



V/ 



C-O-R 13 



[0 14 1]S^ R 11 \ R 12 , R^, rh, ris^ r 
16 , R 17 . R 18 , R IS , y. z. a, b, c, d, 

;l/^;l/S^^b, R 23 id^^ifc 1-18 ©'NfnM?* 
*LTtJ:^HiOKfbWRS«^U R 21 kR 22 s R 
21 tR^ R 22 tR 23 4:tt3i*JgrflLTtJ:<, 

rit-rs«#tt, r 2! , r 2z > R 2 n±^n^tL^*igci~ 50 



(5) 

4 - 2 0 ©Hffi^^+yViEss-r . g » 0 x& 1 - 

6©IE©SgtTSao icfc, q, si, s2. s3, 
t. ultOXiilEm, rttiE»*^L, 0£q/(q + 
r + s 1 +s 2 + s 3+ t +u) <0. 8, OSsl/ 
(q+r + sl + s2 + s3+t+u)<0. 8, 0< 
s2/(q+r + sl + s2 + s3+t+u) <0. 
8, OSs 3/ (q+r + s 1 + s 2 + s 3+ t+u) 



(27) 
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^0. 8, 0<(sl-fs2+s3)/(q + r + sl 
+ s 2 + s 3+t +u) ^0. 8. 0<t/(q+r + 
s 1 + s 2 + s 3 + t+u) iO. 8. 0<u/ (q + 
r + sl + s2+s3+t+u) <0. 8. 0< (r + 
s l + s2 + s3 + t) / Cq+r + s 1 + s2 + s3 
+ t+u) <1, 0<r / (q+r + s 1 + s2 + s3 

[0 14 2] (C) ja#<DlBB£B(fcLTU\ ®m£h 
V 7;l/^n^^>7;l/$>1^7x-;l/3- F— ^As 
hU7;l/*n>t jrvx^ah^a (p-ter t-7h+ io 
S^x^;]/) 7x-;V3-Fn9A, p-h;V:r_VX^ 
tf; l/Wt$? 7x^3-K-^A, p-h;l/xyx;V^y 
i(p-tert ~7b + ^7x-yl/) 7 jl^)V3— F 

biJ7;l/*D^^yXM^i (p-t e 
r t-7h^>7x^;W ^7x-il/7M-^^ F 

ij7;i/*p^"?^*>it:x (p-t e r t-yF 

^yX^ylh'JX (p - t e r t "7h^>7x- 
;W X/l^-^A. p-b;l/xy^yftbU7xr 20 
^l/XJl/sft—^A, p™h;l/x^x^t>i (p-ter 
t -7h*->7x- AO ^x-^XA'SfcXL^A. p- 
hJl^7,)l^>M^X (p-ter t-zrh^->yjL 
— AO y j. :r./kX A/*— ^ A, p-f;l/iyxM^| 
h'JX (p-t e r t-7h^>7x^V) XA>*— 

-^A, ^>x;V*>tthU7jL— A/*A/*n#i^ 
h*J7;WD^* >X A^ >^ h U ^ ^l/X A*- ^ 

(2-t*VS/^n^>';l/) XA/^—^A, p-FA/ 

n-^i/AO XA/*~^A, h'J7;l/*D^$>XM> 
^ A^ x £ A, p - F ;H^;l/ 
*>iy^^;l/7i- ^A. F U^A-^p;* 
5? > X ;P * >|£ v> 5> ^ a ^ i/;l/7x — A/X A/*— # 
A, p- h;Vx>XW>I> ? y^a^^7xx;l/ 

3j-;-;V""2- (p- h^xyx;!/*- ;10 7°u^>\ 2 
-i s o-yatf;l/^;l/^-;l/-2- (p-FA/:c;yx 4o 
7°n^>^j3-^rhX;b^^«f*. ex 
(^Hf>X;M-w)I/) i?TV*#>* ex (p-FA/ 
mvxA^— AO yj^^y, ex (S^n-M^A' 
XA/*~A0 ^rv^^X ex (n-:/^A/XA/*— 
AO ex (i so-7f;^;i/*-;W 

&T*S*&>s ex (sec-7»XMc;W 3*7 
ex (n-^Db°;l/XWx;l/) ^7^^r 
ex (i so-^Pl£;WW-M *?7V*& 
ex (t e r t -:/^A/XA/*- AO ^7^#> 
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# n^->;i/^x;l/^ >^(D s?x A^ >S§^{* S p-F 
;l/ZL>x;l/^^ffi2, G-^xin^y^k p-FA/ 
i>X;^>^2, 4-yxha^y^f^xbDK 
>^;1/X;l/^^- MSSf*. l, 2, 3-FUX 0*£ 
VXMxM^y) ^C>-tf>. 1, 2, 3-FUX 

1.'2. 3-FUX (p-b/l/i^;!/*— 
^>^>#^X;1/*>K^Xt-;1/^S<*> 7?H^ F 
— 01/-h'J7WK 7^;M5K — fAz-F^U— 
K 5 -y;V^;l/^>-2, 3-^£/t/^W^ F— 
^^-hVy\y~h, 5-J;V&)l>%.zs-2, 3 -Sob 
W^WSF — ()ls-hisV>— K 5-y;l/#;l/^-> 
-2, 3 -^#A/#+W 3 F — f A/-n -r^A/XA/ 
**--F«Sfl!>f 5 F — f;l/-^;V**^h8S»#^* 

*f6n«*^ h y 7WP^>^i/*>ib y 7x- 

AOUW^^A. h'J7MP^?yX;l/ J t>l (p- 
t e r t -^F^^x—AO ^7 ji— A/XA/*~^ 
A N h y 7;l/t a ^ ^ yX;V^yl h y X (p-ter 
t-7'h^>7xx;l/) X^l/^x^A., p-FAai>X 
A/*>»F U A/XA/^^A, p-h;l/xy^;l/ 
(p-ter t-7h^>7x^W :^7x~A/ 
x;l/*x>>A N p-h;bai>x;l/^^FUX (p- t 
e r t -7>^>7xx;l/) XA/*— 1 ? A<f©*— »?A 
t§ v ex (-0-tfVX;l/^x:;l/) y7v7^X ex 
(p - FA>^>XA^xi/lO £>7 ex (->£ 

u-N^s/;i/x;P^-;t/) y7v7?y, ex (n-y^ 

A/XA/sh— AO ^W^V, ex (i so-WX 
AO ^7^^X ex (sec-7^VXW 
-AO >?T^^>s ex (n-^Ptf;i/XMx^) 
^7^^X ex (i so-^nOl/Wc;l/) v= 
7V^^X ex (t e r t AO ^7 

[0143] a8»5apjosi*patt. ^-xafai 1 o 

KJ*UT»*L<*4 0. 5-1 5g5s £9Ji?£L<t± 1 

~8gp*r&& Q 0. sgpiD^ai/^t^a^ffii/^^ 

[0 1-4 4] (D) J«»iOJB»ttff:dft©«tLT, S 
1«, mzm, S3»©flSBM)|7 5MR, M7^y 
3f»K75>«, »I5873>«, 



(28) 
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[0145] mwmax, mim<DmmmT^>miiL. 

5V, i so-7f;l-7 5X sec —~7^-)VT = 
t e r t •-?>^;l/7' 5 t e r t - 

75;V75X ->^n^yf)t,7;x ^^7 5 
>, ^n^vvl/f^ix ^7f;V75X ^^A- 
75X 7-JV7 5X f>';l'75X Kt^vI/TS 10 
y, ^}V7 5 >\ U»*7^X xfl.yi/7 5 

^KlKT5>^i:L.T, i^^^)VTZ>, iXr^;!XT5 
>\ ^-n-ycttf^T'SV, S?- i s o-l/ntfA'T- 
^iX ->'-n-7f;P75X ^- i so-7W7S 
V, ->'-sec-7W;x ^>f;l/7SX S>' 
Zs>7n^s=f-j\,7% >\ ^+'>^7 5X v'S/^n-N 
+^7 5X '^yWSX ^^W7SX 
~>7-;I/75X ^f^^SX Y^ri/jVT 5 >, 
->"tf;I/75>, N, N-^^^l/^^b^^T^^ 20 
N, N-i??if;Vxfi/yi?75X N, N-i?*3-As 

Se7' = >^i:LT^ h 'J 1- >J x^KT 5 

>\ h'J-n-^D^l/75X h'J-iso-7otf 
;l^7 5X h'J-n-7^75X h'J-iso-7 

;U75X b'J>-^n^^;V75X HJ^->;V7* 

X\ h'J*^f;l/75X h ijy-;l/7 5X h'Jfi' 

= >\ h'Jh'f^SX h'J-bf;l/75X so 
N, N, N* , NT -rh7^Wfl/>-y75X 
N, N, N* , N' -f>7^f;VxfUy^7?X 
N, N, N' , N' -fh^^Wh^Xfl/yO 

[0 14 6] igfiKrsvfBtbras MX.tf^^ 

i^VT 7 5 7i*f;V75X ^y-»->7f;V7 5 

r~U^ N-xf;l/7xijy, N-^n^r^U 40 
N, N-^f*rn;x 2-3«^-;VT-U^ 

y>\ tnWxUX hij^f;l/7='jy, 2-^ 
hUT— 'J V, 3--hD7-'JX 4-xhD7-'J 
v. 2, 4-yxhn7xijy 1 2, 6-^ha7x 
'JX 3, 5->>xbn7xiJX N, N—Z?*3-;Vh 
tM*J->m . t?7x.-fr (p-HU;P) 75X 
^y'^xXjl/?;^ bU7ix;V75X ^inxUV 
f*7 5X t7f;l/75X '>*7 5 7f7^l/X fcTa 
— CtFUxtt'lfD— ;k 2H-t?a— ;k 1 so 
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^l/lfp— ;K 2, 4-> f ^^l/t?ci— ;K 2, 

^) . f-7V*-;l«8(|: («Alff-77"-;K -YV^T 

ft, tJa y (Mxtftfa U >\ 2 l 

>, N— p^l/tfay fcTnyeVv, N— 

tin y FVf) , -T 5 2V'J MSffflCs 5 s» 

i>>. x^;l<tfy :/ntf;l/tfy y^;l/t?U 

e^Vs 4- a -y^/i^v^iy trui?>, t>*f-A* 

fcfyv^ h'J^^L-tf U h 'Jxf^lfU^ 
:7jL~;bt?>js?x 3-^f;I/-z-7ix rt/tfyi? 
4-t e r t -y^jV¥V~J>^ : J7 zl—A/W -J 

y^>, ^h4=-^t?y^>, i-^^v—2-tfuF 
v. 4-tfny i?- try i -^^1,-4-^^- 
;i/ey v>>\ 2- (\-3L3-j\s~fW)V) try 7 
syiiyfx ^f;V757 tfy v'vifo , try^rs; 

yxsatffc ^yy^>g§##, tf^ys> s >si#^ 
fc^vS^SPSH** ^v^y^SIW*. -OK— ;MBW 

#v ^ v-r > f-jmbw*, i h - w 2/jt)/—Mm 

3-+yy ^;i/3i?xhy;i^) „ -fy*yy>BS 
-wjvpft, ^yy^BSSw*, 
y>BW», 7*9s?>BW». ryvM#», ^y 

r^yi>>M«^ 7xt^>ii» s i, io 
[0147] mtc, *^/**^»6wr*«fi*{bAiif 

7X/<7*yi, ^W5 7|, ^'Jv-Vs 

^^4--^, 7x-;b77XX XWzx ijf 
3-7'5yif^v ; >'-2-A;^>'^ ^h^ivT 

LT 3 — tf y ^>x;l/*v^ P - }~;Vjlz/x>1> 
*>«lf y ^x^A^M^ti. t FD^s/S^f 

fb&4k r;I/3— ;Mt«BlSft#WtbT, 2-tFa 
^FS/bfyi?>. 7 5/7UV-;k 2, 4-^7'J^ 
;K 3—fVF— )VhL FU— h'Ja: 
?y-ji/75x N-x^i^y-jv/sx n. 



(29) 



W M 2001-142199 



55 

N-^x^l/i^y-^rSX F y-fvT'n/V — A* 
75X 2, 2' — f5/S>x£/-;k 2-75/x 
£y-;k 3-757- 1 -^a;V- ;k 4-75/ 

;K 4- (2-tFn*->x?;l/) 
*'JX 2- (Z-tKo^xf/l/) tf'J^X 1- 

1- [2- (2 

i/x£/— ;k 1- Ifn'JS? 

>> l- (2-n Ko*i/i5 L ;b) -2-ifoijyy 

>\ 1 , 2-^D/1»*t- ;k 3- 10 

tfp'jvV-i, 2-yn^>^*t-;K 

solpU^>\ 3-^5?i"Ji>V— ;k 3-hn/V 

— ;K l -y^-2-tfPU v^x^y— ;k i -y 

S>U y>xjt/- ;K N- (2-fc Fp3^>x^;1,) y 

?JM? F\ N- (2-tKoti>x?;V) -<V-3f 

>7 5FfWK?n§ 0 7 5Fii#i:bT^ 

AT 5 F, N-^^t^A7 5F, N, N-v^^l/ 

t^A7 5F, 7-bh75F\ N-y ^/l/T-fz FT 3 

F\ N, N-^f;V7-bF7 5 F\ ype=a->75: 

F\ ^yX75Ffi i! i^$n5 0 ^5FS#fti:LT 20 

tts 7*;K5K, iFy^W3F\ 

^n§. f u x^Mi/T 5 n, N-^y^T 

xn^>^ F'Jx^7-;l/75X tf^y^x^y 
— ;K N, N-i^y-^Vr-te h75 F\ 
f*WS b</V 
[0 14 8] fcfi, JJEttEBttffc^WH: 1 a**a?X 

0 . 0 1 ~ 1 ap*g-& b ft ©#»jST? § . IH^-fitf 30 
0. 0 1 2§G5:jS*& 

t aMWMKT b-r # s « o 

[0 14 9] ^Bjfob^XFfcmtai, ±&8.ft&W- 

Kfflajs2^i:bT»i l iJtt*iRi±s-&*fe4&fctRffl5rnT 

[0 15 0] llT\ |^ffiSttM£bTi±#M':t>tt<D 

L< , a— y;p# P7;b4^#y *4^x^ 
l->x£y— ;k 7-y*fc7;Wx^f;K ?<—7?V 40 
tnT^I/TSVtW'C F\ t7 7l*;W7->a 
*tf>*<b£WWM|tW , 6*i*o «*B7B5-K TF 
C-4 3 0J, TFC-43 1J (Vvfftfef^x U — 

xA(t)B),f-7pyrs-i4ij, rs-i 
4 5j C^-fftfcJilfiFP CUD 9SD > tds 

-401J. TDS-4 0 3J. TDS-451J 

■rnt^^vx* a*> st) . ^*7r'^ tf-8 
i 5 i j (*a*-f y+nt oho aa) , rx-70- 

0 9 2J, TX-7 0-0 9 3J (^~Tft ftSffc^X 

* CMO S) #£b<tts 7 so 



56 

D7-F TFC-43 0J (ftSX'J- xA (ffi) 

«D , rx-70-09 3 j cmaft^xis cm W) 

[0151] *mmv><\&mm#*JW.\s*J7, h*m*«! 
muT=i^** f*— >wt— ^%&i$.?zici± y 

<D y V 3^ 7 -Y -S^^^ffl bT?T 3 c t tfT*, M*. 

<D^?£TflSp#0. 5 — 2. 0(imtftS±5£l^ 
U ilM*yh7L'-h±T?6 0~15 0t, 1 — 1 

o^-ra. jff$L<(i8o~i2ou 1 — s^w/y^ 
— f-rs. 3Kwsiw©=i>'£'£ f*— jw^z— 

j^afc&O^X^XfE^b^XFMXfc^b, ?s 
S3 0 OnmKTWia^m X^V U— Hf — , XIR 
^OSx*;!^— |&t> b < ttWP»*»3fcB 1 — 200 
mj/c m 2 gffi, 5fSL<H10-I00mJ/cm ! 
m& t ft S <fc 5 JcflSS* bfefg, * >y F 7° b— F±T 6 0 
~15 0t, 1~5»M. §?g;b<tt8 0-1 2 0 °C. 
1— 3^H*°X Fxy 5?-*"*— * (PEB) f 
So Hfc^ 0. 1—5%. Ji?g:b<OJ2 — 3%-^h^y 
f ^Vtx^i;^ FDt W F (TMAH) ^fiD 

ttO. 5~2^H> Cd i p) /<K* (pud 

d 1 e) S, 7,f\s— (spray) ffi^Offi*(C «t D 

« c t k i ti a«±tc a m<v j - i/tm s n 
[0152] m^r, Bsfc^rcn^z? f*-^*^^ 

F7U- F±tcTliP^Mli-r -S Tit— v;l^y 

rt—^MTc 7u—<DfxmmMl* 1 0 0 — 2 0 0°C*W 

# ic i o o ~ i so iwaaaffiffio^ifflia:, 

6 0-1 2 0W»Sbl/\ 

[0153] m.mic&-?TBi&tznt£^>£ ? v 

3^— ;WXS, 0. 2 0 — 0. 3 0(imT'gW, It 
— 7il/7a- ^fT^ ChlCi^T, F^— ;l/1t 

-fXtilg/hU 0. 10 — 0. 1 5 ftmtV^ftgf/> 

p>5?^ F^-;W^— >(Dfe^BTtitc*s 0 
[0 15 4] 443, *«ffitm« % fffcftX^;!/^-^ 
©tpTt 2 5 4-1 9 3 nm<Dmmm%X&x.*is-?l' 
-if-. X ISRtf «?««C J: § ffiffi / ^ - >x > if ^ffi 

[0 15 5] 

7 p— fcnffcf ft 3 a > ^ ^ f ,-}-,— ;U+F^ X^H^Mffl{b 



(30) 

57 

[0 15 6] 

[0 15 7] Jt«0!l] 8K *2tC^ 

sa-f^^a i2, ooo ©s^-fro 

#U v— b ; sH'J p-t Kn^s/x^uvczkifcSODTk 
1 -xh*5/xf-;Hf 1 5*;I/%HS8U t 
e r t -^h^^*;^— 1 5^-;l/%B&Ufc, 
Il¥l^^?f 1 2, 0 0 0 ©*^-^o 

1 -nib^^yntf;PST'3 0^;V%M«Lb 
fc s MM^t&^S 1 3, 0 0 0 ©fi-^f* 0 
^Uv-D ; p-t Fn^>>X^P>£D7.kg£g0;>7j< 20 
3REf?* 1 -ih^S^ntfrt/fiT 2 6t;V%g®L, 
t e r t -^;l/^^r^^j;b#— 1 o-t/l/ 
%ggSL,fc, MTOfll 3, 0 0 0Cl§ft, 
*'J?-E ; jSU p-t Kn^~>x^lx>cD7j<^ac»7j< 

1 , 4 )V*J\?L xx;l/x— r^T? 5 *;1/%3B 

ILfc, fi«¥^7* 14, 0 0 0 
#'J-7-F ; p-H KD+i/Xf^t 1 -xf ;l/->i7 
a-O^;!^ *£UU— KondOJ v— 1\ ^(DMtt 

(tMt) tf70 : 3 07$«, S«¥*&^r?S 11, 30 

000 om&fco 

ti'Jv-c ; p-tFn+i/xf u>t 1 -xh^» 

^o^^^l/^^^U U— b t p- t e r t -T/h+i' 
0:30: 1 OTW, IIT^Il 2, 0 0 0© 



#H 2001-142199 

58 

#U?-h; p-tKn^fl/^iip- ( 1 -JLl- 

z/^fo* & ? y u— bctmtf y -7— zomtftti: C^e 
;Wt) #60:30: 1 OTfSS, SfiTJ^SHPH 1 
3, OOOOt^o 

**yv-l ; p-tFn^x^-U^tp- ( 1 -x^ 
;l/^~>x^;V^i/) X^U>t tert 
dnZVU— h©33tfyv— -Z? % C^Jl/fcO # 

6 0:3 0: 1 0t?£3, M¥*H^f* 14, 000 

;M±) tf60 : 30: 10, Mfc^xy— ;MfckSfi* 
1 , 4 -y^ x;l/x:— t-;I/T? 3 t/l/%2g 

Sf8£B«J® ; p-h^x^XM^i (4-tert- 

M&SeM®', 1 0-A>7 7-X;l/*>i (4-ter 

ms%£.M® ;trx (tert -y^^x^t^U) *Jt 

mW^M© : tTX ( 2 , 4-^f;l/7i - - 
««telb&tti 1 : hUx^y-;VT5> 

SffiiS1t»Ja : FC-4 3 0 (tt^XU-^Z, (ft) 
10 

h 

[0 15 8] 

CHI] 



40 



so 



(31) 



^ 2001-142199 



59 



60 



[0 15 9] 



mmmMg® 


mm 

CD 


mm 
® 


mm 

® 


mm 

® 


mm 
® 


mm 

® 


mm 
® 


mm 
® 


mm 

® 




80 


80 


80 


- 


40 


- 


40 


- 


- 




- 


- 


- 


80 


40 


- 


- 


- 


- 


*° J^C 


- 


- 


- 


- 


- 


80 


40 


40 


- 


** Jr-D 
















40 


80 


# J^-E 




















J?-F 




















* c J?- G 




















*° J<r-H 






























































1.0 


1,0 


- 




1.0 


1.0 


- 


- 


- 




- 


- 


- 


- 


- 


- 


LO 


1.0 


~ 




2.0 






















2.0 


1.0 


2.0 


2.0 








1.0 








2.0 






2.0 


2.0 


2.0 


2.0 










0.20 


0.20 






0.20 






0.20 


0,20 


0.20 






0.20 


0.20 




0.20 




0.15 


0.15 


0.15 


0.15 


0.15 


0.15 


0.15 


0.15 


0.15 




300 


300 


300 


300 


300 


300 


300 


300 


430 


mm 


130 


130 


130 


130 


130 


130 


130 


130 





«2] 






mm 
® 


mm 
© 


mm 
© 


mm 
© 


mm 

© 


mm 
© 


mm 
® 


mm 

© 


mat 
@ 






















r j-^b 


40 


40 


24 




35 










r j^-c 




















r j^d 




















*■ j^-e 


40 


40 


56 




35 


















80 


10 










*" n-g 












80 








ry^H 














so 






















80 




r jt-j 


















80 




1.0 


























1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


wmmm 






















2.0 


1.0 


1.0 


















2.0 


2.0 




0.6 
































0,20 


0.20 


0.20 


0.20 


0.20 


0.20 


0,20 


0.20 


0.20 




0.15 


0.15 


0.15 


0.15 


0.15 


0.15 


0.15 


0.15 


0.15 


mm 


300 


430 


430 


300 


300 


300 


300 


300 


300 


mm 


130 






130 


130 


130 


130 


130 


130 



[0 16 0] &^T\ SBSbfcU^XbSiftfCx 



40 



* 3 ~3l 2 o tc^TM^mn bfc 0 
[0 16 1] 
Wfc4 7] 



50 



61 



(32) 



w . CH 3 CH 2 0^ ^OCH 2 CH 3 

CH 3 CH 2 0^ \O0H 2 CH 3 



IfUS 2001-142199 



62 



mum® ; 



CH 3 CH 2 0s^ ^OCH 2 CH 3 

. C-(CH 2 ) 4 -C~ 
CH 3 CH 2 0-^ j ^OCH 2 CH 3 

CH 3 CH 2 0 OCH 2 CH 3 



mam® ; okch 2 ) 2 ^-(CH 2 ) 2 -o-^^ 




CH 2 



-O-CH 




CH 2 -0 



[0 16 2] 




[ft 4 8] 

\JE!/ \ 




•mm, cxDO 



CH 3 



CH 3 

'0-CH 2 C-CH2-0' 
I 

CH 2 ^0- 



CH 2 0H 



-0-CH 2 C-CH 2 -0- / ^ 



CH 2 CH 3 CH2CH3 
mRfil© ; ^^0-CH 2 -C-CH 2 -O-CH 2 -C-CH 2 -0 

.0-CH 2 



[0 16 3] H6n&l/yxhttfl*0. 2 fim(Dy L y 3 V* x V >^ U 0. 77/im 



(33) 



&m 2001-142199 



63 

°CtDt-y V-fl*— 1-7? 9 0#F^-^Lfeo 
i/?l/-f-Xf7^- NSR-S202 
A NA = 0. 6) K^lZ/Z>? — yi/fi' 

;^ittISL, 1 1 0"CT?9 0#H^— 

^ (PEB : po s t exposure bake) 
2. 3 8%<Of ^^f/l/JV^^^tFo 

■V-lXltO. 2 5/ira, tTyfttl : 2^^-^r-yhi: 
[0 16 4] il(D7ji*k:T, +mSL<r>i/V =i>V 

[oi6 5] ta^,mm^mvtcm<o^y^^ h*— ;v© 
v^x^mm^msm (TopDown sem) 



10 



64 



t±0. 2 5/imfg-3f;^ 0. 1 5 fi mfcirr;-'* ^ h- 
0. 1 5 fim-iMXT?<Z>-9-— v;U7n— <0ffi* (7P- 

5Si:¥«rT?frS 0 "&=b-£T\ Top Down SEM 

*W»fU j£ft$K7«fUt (Cross S e c t i 
o n a 1 SEM) fcffl^T, — Vftfc;*.* AtfflS 



[t<_ s Cross Section 



a 1 S EM*i^t»rfflM^Uft 0 SlfitttOft 
[0 16 6] *KIBKBflt>SiSinJ!f!l*aSiPL3a:V'' 

[0 16 7] 
K3] 



0J 


^jfcflJi 


^Sg^J2 
















ISJEM 10 












































^*0S% 


0.5 


0.8 


1.6 


0.6 




1.6 


0.5 


0-6 


1.6 


0.5 







mmm 12 




14 


&i&m ib 






















ram 










r^feS) 








0.S 


1.0 


0.5 


o.a 


1.6 


o.a 


0 



[0 16 8] 
[*4] 



iflj 




£s&£{?!ib 




























0.8 


0.8 


o.s 


c 



30 



[0 16 9] 





S&W21 








ifefife'&Tf 25 


































mum 
























0.8 


0,8 


0.5 


0.8 




1.6 


as 


0,8 


1.6 


0 



[0 17 0] [0 17 1] 

»6] [*7] 























1.6 


0 



4D 



w 






33 








^SfeW 37 










^© 
































1.6 


1.6 


1.6 


1.6 


L6 


1.6 


L6 


0 



[0 17 2] [«8] 









^M40 


Si6W4i 












to© 




^© 














It**© 




ft^ftuE 














1.6 


1.6 


1.6 


1.6 


L6 


1.6 


16 


0 



50 



65 



2001-142199 

66 



[0 17 3] 
[«9] 

























mm 








mm 




















2.4 


2.4 


2.4 


2.4 


L6 


1.6 


0 



CO 1 7 4] 

Ki o] 



M 




WW a 




mm 












0.8 


0 



10 



[0 1 

mi 



7 5] 
1] 













mm 
















o.a 


0.8 


0 



[0 17 6] 
[*1 2] 



20 



M 










S»l58 


J*«W 10 




to*© 








to© 




















1.6 


1.6 


1.6 


1.6 


L6 


0 



[0 17 7] 



ffj 






















mm 






mam 
















1.6 


1.6 


1.6 


1.6 


L6 


0 



30 



[0 17 8] 
[«.l 4] 









£jfe0*6e 






i±fc?Wl5 










mm 




tEfifc© 


















1.6 


1.6 


1.6 


1.6 


L6 


0 



[0 17 9] 



[*1 5] 



09 




|£S&M7D 


tttetfj 13 




















1.6 


L6 


0 



[0 18 0] 
[SI 6] 







^^72 


^tSM 73 








mm 


















1.6 


L6 


0-8 


0 



[0 18 1] 
[*1 7] 



tflj 




75 


ttttW 15 


v^xKBUife 






mm> 




ft:**® 








1.6 


1.6 


0 



[0 18 2] 
Ml 8] 



m 


























1.6 


0.8 


0 



[0 18 3] 
Hi 9] 







^M79 






















1.6 


0.8 


0 



[0 18 4] 
H2 0] 



ft] 




ifefeWfai 






















1.6 


0.8 


0 



[0 18 5] 
K2 1] 





0.15 ^ m t ^C-pfcta^CC) 


{nmft) 










12.5 








128 


11.4 


mi> 




»J3 


126 


8.6 


tev 






124 


16.5 


*§b 




J£fl5^ 5 


124 


13.0 


m\. 






124 


11.1 






3^7 


124 


16.1 






3Qfc#j8 


124 


14.0 








122 


10.8 






^ife^Jia 


126 


12.1 






Ute^jll 


126 


11.0 






^iSfe^J 12 


126 


10.0 






£i£#Ji3 


124 


9.0 






^Jfe^i 14 


124 


7.3 






^JfiCT is 


122 


5.4 






mj&m 16 


120 


5.3 






ttttwl 


-18Q 


19.0 


^b 





( 35 ) Wm 2 00 1 - 1 4 2 1 9 9 

67 68 

[0 18 6] [g2 2] 





0,15 pm £fc -site flg(te) 


7u-M 
(nmTC) 






mum 17 


126 


11.2 








126 


11.1 


SSL 






126 


5.8 






iWZM2 


ISO 


19.0 







[0187] [_|2 3] 





0.15 umtteKftz 


(nmAJ) 






3£«i0J2O 


120 


10.1 








120 


10.3 


&l 






120 


13.8 








120 


12.6 








118 


10.0 


L 




^ffi0«J25 


126 


6,9 






S?t60J2S 


ns 


9.0 








118 


7.8 






j£ft01J28 


H6 


5.4 








124 


19.2 







[0 18 81 K2 4] 





O.lSfun t^ofcS^Cc) 


7p- > f 








160 


8.8 






£tt£#J4 


162 


IT S „„ 






[*2 5] 




t>-Y*:?D-& ,0.26 4m X**I**# . 


(nm/"C) 






3Mfi«3U 


164 


8.0 


ftSL 


1 




154 


8.2 








154 


a.3 


SfcL 






162 


6.8 






RMM 


150 


10.1 






3?#i#j35 


14S 


9.2 






3?ffi0J36 


148 


50 








162 


18.1 







C0 1 9 03 i 30 [g2 6] 





D-"?*?P-^.0.25 ifm , 
0.15 JUm tfe-^tjBJ^CO 


(rtrn/Ty) 






3?S6#J37 


12S 


8.0 


*SL 




U?ffi#j38 


128 


82 


&l 






I2fl 


8.3 


as L 




S?JC«40 


126 


6.6 


4£L 




^J€#J41 


130 


10.1 








130 


9.2 






?mm 43 


126 


5.0 








128 


19.4 







[0 19 1] 



ES2 7] 



0.15 u^tUrttz SKCO) 


(rira/D 






124 


6.3 




sate**? 


124 


6.4 






122 


6.6 


ML 




120 


6.9 j 






126 








1 128 


4.0 






126 


19.5 







[0 19 2] [g2 8] 















148 


7.3 








146 


18. B 







[0 19 3] 



so im. 2 9 ] 



(36) 



2001-142199 



70 



[0 1 9 4] 



[0 19 5] 



[0 19 6] 



[0 19 7] 



[0 19 8] 



[0 19 9] 



[0 2 0 0] 













3*i»«61 


13a 


11.6 


ML 






132 


7.5 


SSL 






136 


19.3 


SSL 




[S3 0] 




D.15*/m ^fc2&JSCC) 


(iim/°C> 








14S 


8.7 






&nm 54 


143 


8.8 


ML 






148 


9.2 








146 


8.5 








146 


5.4 






JfcttflJ 10 


144 


17.0 


SttL 




[«3 1] 




U-™?P-i£,Q.25 a: in XWi-*tf . 
0.15 wm tft-afczfiJSCO 


(nm/tJ) 




*-?A7lH£q):]>*$l-*-~* 




150 


8.9 








160 


9.1 






3£&#J6o 


150 


9.7 


SSL 






148 


8.8 


SSL 






146 


fi.fi 








146 


17.2 


SSt, 




K3 2] 




0.15am ^^fcz&JsCC) 


(nmiT!) 








147 


8.4 








149 


B.5 








149 


9.3 








149 


B.5 


&u 






158 


fi.S 








152 


18.0 






K3 3] 




f-?A7iH£ .0 .25 ^ m , 
0.16 tfm £&t> ft ffimCC) 










176 


7 9 








176 


3.9 








176 


17. a 










30 


[*3 4] 














^feM 70 


160 


9.Q 






2l&#i71 


154 


5.1 






^{?j72 


158 


4.9 








158 


16.9 






C«3 5] 




t--?A7H-& ,0.25 Jim X-?*MHHj* . 
0.16 « m £ te^fzfomm 


7*-l^h 
(nraZ-C) 




1-?lV7tt-^©3>S?>*-* 
^**->^ . 




130 


9.3 








iao 


6.4 






JfclStG! IB 


no 


17.8 






K3 6] 




f-7A7n-^ .0,25 v xa . 
0.15 « ra. i ft -=3t5fi|SrC!) 








75 


1S6 


B.5 








156 


7,0 






itnm is 


166 


17.0 







[0 2 0 1] 



[S3 7] 



50 



(37) 2001-142199 
71 72 





t-TA7P-& .0.26 ix m Vf-JW . 


7n-]>-b 
(nrafC ) 








162 


e.s 








156 


7,8 








160 


17.8 


_ «t , 





[0 2 0 2] [S3 8] 







7H-W 






Sfc*60f 79 


146 


7. a 








150 


7A 






JfcKW ib 


162 


17.4 







dUScDffi^EM] 

CH2] -9— v;U^n— ^o-feXK*kJ-aiiirt!«HBB« 




n 



C0 3] ^K^zotCh^-rsft^KO^&DfflW^K: 
<kS-9-— v>K7T3— ho— M^T^^-Pfc-So 

1 Ste 

2 U^X hJg 

3 ;1/ 

CS2] 



0. 300 




[13] 



0.300 

1 

^ 0. 250 
^ 0. 200 
^ 0. 1 60 
J 0. 1 00 

<v 

* 0.050 








(7P-1/- h = WC) \\ 




A 

n n ^ 

0. 000 





iso.o 130.0 140.0 1500 iaao ito.o 



[IffiH] ¥S|12¥1 lfllOB (2 0 00. 1 1. 
1 0) 

v&miE i ] 

BftJErtffl 



umm i ] ^rttc-iss ( 1 > - a ~ c 1 ) - c 

* 5 c £ ^43Mit fc "T £ -9" — t J 1/ 7 n - 7 s a -tr X &c ± § n 
Cffcl] 



(38) 



f? ffi 2001-142199 



O — 



R* 



R 8 — O— ^C- 
R 9 — q/ 



(1)-a 



(1)-b 



(1)-c 



(5£*, R 1 ~ R < t*?i<*^?Xti^iS£ 1-12 ©ail 

fggfc 1 ~ l 2 ©ittim »«^Xt±a«tDT;V+;«^: 
R'tR 3 , R 4 tR s , R 5 tR 5 s R y i:R B 3?JiR 
7 i: R 9 Xti R 8 1 R 9 fciSV UT^tt^JEg L T & «fc 
) 

[ft 2] 



(2) 



(SC^ Z tiilBS (1) - a -~ (1) - c £>mi£H 



,10 



,10 



<s k«2J^±6WT©IE©ffiSt^t-c Xfi, 
2 ~ 2 0 <D k fficomti&AZTKto ) 
[W*^3] ±K-flSS (2) Ti^tlSft^*^ 

2 iH«©ft^it-fg^ b mm. 

[is«4] (a) mmmnL cb) ^-xsrigti, 

(D) iMgftftl^ CE) ttmzft (1) -a~ 
(1) -cT?^^tli.etgS^2"3j^±fi-'rS|f*3l 

i, 2jLit3sm<D{t^^mL-z^^^h^wmn 

[lt$3!5] (B) J^O^-X^fli!^ LT, TIE- 

(3) T^^ti^^D^b#fu%^-r^^?{fc-a- 

li©7 x.S — tmykM&iD 1 §1507j<^M?^ 1 WXti 2 

<fc k> m k> <D?i<m.m<r) 1 mmkmrn^w t ftr^^wstf 
/x^? Fdre c - o - c mt z>$mm\z & xm 

( 3 ) (D7x 7 — ;Ht7K^a^7j<:^^^fr« 0 * 
1, 0 0 0 — 5 0 0, 0 0 0£Di^^-^t^*&^-#WLT 

& § if mm 4 ia«<9{t^ii*s# s«b h un a 

lit 3] 



11 



-( CH 2-?^r 4 CH ^-{^r -( CH 2 -?^7 



R 



12 _n 





(3) 



C-O-R 
II 

o 



13 



Oftfs R 10 i±7j<^M^Xay^«^U R»fcfc7fc 

fc, R 12 «KiSi& 1-8 ©SHStfc. ^MSttXttiSttOT' 
)V^m^t a R 13 tt7jcjRS?XH:K3IESt 1-10© 

J±5£TF©IE<Oggu y, zttjE©«R^*0, y+z 

St, ntiiEKTfet). OSm/ (m+n + p) ^0. 
8. 0<n/ (m+n + p) 0^p/ (m+n + 

p) <0. 8S»fi-r«IES[-ff&*o ) 
tm&%6] (B) JSE»0^-^.«flgtLT» TE- 
AS^ (4) t-^jn, ±ies (3) omoigLJUtt*^ 



i mxa zm^vm^&mmfc&ix&ittwmiz 
nx ttftRzf/jutttmx' c - o - c s^#-r 
©a*W*rat (3) ©7xy-;nt*»»02k3Rjg?^ 

fa© o 8 0 ; &;L'%J^T«#J-c'^S^. Sft 

¥i§$H=ft i, 000 — 500, ooo cojSft^-ik&ys 

[ft 4] 



(39) 



2001-142199 




S ft, R 12 tUHffiK 1 ~ 8 #RttXtt8MfcO 

O^lSiltts »(KttXt±iStt©7';l/^;i/S*^-ro R 14 
t± 1 It. L < a 2 a«±«i WI§fx1- 0 R !5 , R 
16 , R 18 , R 18 LT*J*JBRn XttftSKft 1 

,7 tt2<HiCU:<oa8R»l~l OOSBRJS^^fiEUTt, 

ttSWTOjEOMfc. y, z ttjEoaBre* !K y + z 

y:0H=%§ a + b + c S 5£r?i£-f 

"Er&^o e, d, f tt 0 XfciiE©e»T?* t) , e + d + 
f 2 4*WSf SSEK-pfcSo Sfc, q, U uliOX 
ttiESfc. r, sfctlE&fc^U 0<q/(q+r + s + 
t+u)£0. 8 S 0<s/(q+r + s + t+u) S 



0. 8, 0^ t/ (q+ r + s + t +u) <0. 8, 0 
^u/(q+r + s+t+u)^0. 8. 0<(r + s 
+ t) / (q+r + s+t + u) < 1 , 0 < r / (q + 
r + s+t+u) SO. 8^jtS-r5IE^-i?S§o ) 
U*#*7] (B) ^©^-XSfflgiiLT, TIB— 
MA (5) T-^tl, ±JBS (3) ©gt^JIMifu^ 

W 1 flKtt 2«BU;©»*ftje«c±oT»»M!IS 
J: t) 3S 0 (DykmMcD 1 *©**R?#t£ 

nr»?ftRtf /xtt^Kif c - o - c s**rr *3e 

©^•tf-SA^ (3) ©7xy— ^MfakBBIOTteRil^ 
*©0 ; e^%^^.8 0 ; &;l/%JWTOtrj-&^fe§ > sa 
¥±^T* i, 000 — 500, ooo cr>mft=?{k-&Wn 

Ht53 



(40) 



2001-142199 




G£ff\ R !1 , R' 2 , R 13 . R 14 , R 15 , R !B . R' 7 , 
R 18 . R 19 s x, y„ z. a, b, cU e, f f±„ 

±Ki:iRi«^«i^^-ro r», r 22 tt&mm?. xt± 

R 23 «^*g[ l — i SO'Nfnl^^tUttJ: 
V»lffioK<t7j<SRS*^U R 21 £R 22 ^ R 21 £R 23 ., 

r 21 » r 22 , r 23 itttiznmmm. i ~ 8 oii^ 

0 ©SSgT'^^VS^-f 0 g It 0 1 ~ 6 <DTE<r>m. 
WCZfoZ* Sft, q, sl„ s 2, s3, U uttOX 
ttlElk rttiBRftSU OSq/ (q+r + s 1 + s 

2 + s3+t+u) SO. 8, 0Ssl/(q+r + s 
l+s2+s3+t+u) ^0. 8, 0<s2/(q + 
r + sl + s2+s3+t+u)S0. 8, 0<s3/ 

(q + r + sl + s2+s3+t+u) SO. 8, 0< 
Cs l + s2+s3) / (q+r + s 1 + s2 + s3 + 
t+u) <0. 8, OSt/{q + r + sl+s2 + s 

3 + t+u) SO. 8, OSu/ (q+ r + s 1 + s 2 
+ s3+t+u)S0. 8, 0<(r + sl+s2 + s 
3 + t) / (q+r + s l + s2 + s3+t+u) S 
1, 0< r/ (q+ r + s 1 + s 2 + s 3+ t +u) < 

o. sj&aus-raiaRTfa&s,, ) 

MSI 8] (C) SdibT, t-?7ASStf/X 

a vt >m mfe*m& intent %t$w t-tmm 
m 4 jb^. 7 (D^-rtifr i msEMoit^mm^mu^x 

him, 

L It c i: *WIS ^fS5R3l 4 JiS 8 ©t^-rn^ l £E 
•WXI^IHB*^®^^ htm. 
[ffi jf<3l 10] ( i ) Bftftg 1 TJiS 9 Ol^-f tift* 1 H 

Slltv (i i) ^VT*lmSUQ3a», 7tb7X^ 



(5) 

^anfU^-rsists ci i o ^s^/suTira^sa 
h^-;Wit5f->^®figLftftfc. ( i v) Stein 

[¥SS?iIE2] 

[MIEH*9(S«] 0 0 2 6 
[*iiIE7j?£] 

[0 0 2 6] tmm2 : SH'rtfcfcflBSS 2 ■OfcLL^S' 

Tie-fiSie (2) ^nsft^its 

[ft 8] 

(r^ Zt±+SBS (1) -a~ (1) -cfrZ'Mltti 

<, ktt2W_h6JW"F'0iEoSKR^-ro X(4, 0SfKi& 
2 ~ 2 0 © k ffl«^«a^^-Tc ) 

[«iEW*^B45] 0 0 2 7 
[ffilErt^] 

[0 0 2 7] gfi5f<^3 : ±fH— IfeS (2) T°^n%{k 



(41) 



nm 2001-142199 



mmMMmmzi mmm 

EfjBtffiyRgS] 0 0 2 8 

iffiEzm see 

[0 0 2 8] mmm a : ca) miasm, cb> -<-x 

»J»i:bT»T:ftSK**Ufe*»?ft:dflk (OH 
R£»U CD) tt£ttfl:£«k CE) »?rtfcSC (1) 
-a~ (1) -cT?^SnS««6S*20JiU:#-rsl* 
*3RU 2Xtt3SHttO'ft^'l4l*^rLT3S:Sc:4:*1t 

[f^MlE5] 

csiEStfiysa*] 0030 

[0 0 3 0] ff$«6 : (B) f&ft<»*—xmmt L 

Ts Tss-ias (4) ^?n, ±ibsc (3) «D»*>jg 
sa^tsn^ mk&sk o*mso 1 as©* 

fftM^ t tlT^PrtRtf/Xtt^BBT? C - O - C S 



?]<fRlg : ? £fr<0 0 ^71/% ^r®^. 8 0 t;l/%KTOl!^T 
ll¥^fll, 0 0 0-5 0 0, 0 0 0©ig 

MiE»ftgia*] 0076 

BiiEFWH 

to 07 6] ±3s— ns=s (1) x-^n^mm^z-D 

fit±^# b T a § fc£«©f t^as«* L-^x h *m 

WJLV\ otlit)^^^^ ■9— -v;K7a— CD b 
- h * =1 > h a -;VT & C t It mm t ft 3 3 D 

u> f xh(D^ ) g^M<ft§*s^nfe^c^c ^£0ft 



(72) SUES ScBB JS^ 



F£— 2H025 AA02 AA03 AA09 AB1G AB20 
AC04 AC06 AC08 AD03 BEOO 
BE07 BE10 BGOO CB14 CB17 
CB41 CE45 CB55 CC03 CC17 
CC20 FA01 FA12 FA29 
2H096 AA25 AA27 BA11 DA01 EA03 
EA05 EA06 FA01 HA01 



